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INTRODUCTION 


Ostrer,  Harry 
Oddoux,  Carole 


This  study  uses  several  observations  about  the  genetic  basis  of  prostate  cancer  to  enhance 
the  efficiency  of  identifying  susceptibility  genes.  1)  Prostate  cancer  is  a  multi-step  genetic 
disorder  in  which  some  of  the  observed  genetic  alterations  in  prostate  cancer  cells  were  acquired 
through  the  germline.  2)  The  chromosomal  locations  of  some  of  these  genes  can  be  identified 
readily  in  prostate  cancer  cells  on  the  basis  of  their  demonstrating  loss  of  heterozygosity.  3) 
Historically,  certain  populations  have  been  highly  endogamous  causing  them  to  have  a 
remarkable  degree  of  genetic  homogeneity  and  to  have  prevalent  founder  mutations  in  some  of 
their  disease  susceptibility  genes.  As  a  result  of  the  population’s  endogamy,  short  chromosomal 
regions  have  remained  identical  by  descent,  leading  to  recognizable  associations  of  the  founder 
mutations  with  linked  marker  alleles  {linkage  disequilibrium).  Ashkenazi  Jews  represent  such  a 
population. 


BODY 

Task  1.  Subject  identification.  Months  1-12 

Samples  from  high-risk  subjects  have  already  been  identified.  The  medical  histories  of 
each  of  these  subjects  have  been  reviewed,  confirming  ethnicity  and  diagnosis  of  prostate  cancer, 
and  noting  family  history,  age  of  diagnosis  and  Gleason  score  at  time  of  diagnosis.  For  each 
subject,  tissue  blocks  were  obtained  for  non-cancerous  tissues  (usually  lymph  nodes)  and  thick 
(50  micron)  sections  were  cut.  DNA  was  purified  from  these  sections  using  a  protocol  optimized 
in  our  laboratory  and  then  quantified.  To  extend  the  utility  of  these  sections,  a  technique  for 
whole  genome  amplification  using  primer  extension  preamplification  (PEP)  was  optimized.  This 
technique  reproducibly  provides  approximately  50-fold  amplification  of  the  DNA  samples. 

From  our  pool  of  anonymous  low-risk  subjects,  we  have  chosen  200  individuals  for  subsequent 
analysis.  For  each  subject,  the  risk  profile  was  determined  using  a  screening  questionnaire 
(figure  1). 

Task  2.  Development  of  markers.  Months  1-12 

A.  Markers  from  regions  associated  with  loss  of  heterozygosity  (LOH)  in  prostate 
cancer  will  be  identified  and  fluorochrome-labeled  primers  will  be  synthesized.  We  have 
identified  microsatellite  markers  for  each  of  the  following  chromosomal  regions  Iq24-q25,  7q31, 
8p21-p22,  10q23-q25,  13ql4,  16q22,  17p,  17q21-q22,  Xqll-ql3.  Because  of  uncertainties 
about  relative  map  positions,  we  have  confined  our  markers  to  those  which  have  shown  (LOH)  in 
a  high  proportion  of  subjects  in  a  single  report,  to  those  which  show  (LOH)  in  more  than  one 
report,  or  to  those  whose  map  positions  are  known  with  a  high  degree  of  confidence  from  the 
GeneMap99  ('httD://www.ncbi .nlm.nih . gov/GeneMap99)  and  which  are  tightly  linked  to  markers 
that  show  LOH.  In  addition,  we  have  added  markers  for  the  following  chromosomal  regions 
that  have  shown  linkage  to  prostate  cancer  susceptibility  in  families  with  multiple  affected 
members,  lq24-25,  lq42-43,  and  Xq27-28  (Smith,  et  al.,  1996,  Cooney,  et  al.,  1996,  Gronberg, 
et  al.,  1997,  Xu,  et  al.,  1998,  Berthon,  et  al.,  1998). 
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B.  Standard  PCR  conditions  will  be  developed  for  each  of  these  markers.  The 

primer  sequences  for  each  of  these  markers  was  identified  using  standard  databases 
(http://www.gdb.org).  The  predicted  sizes  of  the  PCR  product  alleles  were  noted  and  markers 
yielding  products  of  different  predicted  sizes  were  grouped  and  labeled  with  one  of  three 
different  fluorescent  dyes  (tet,  fam,  hex).  The  net  effect  of  this  grouping  is  that  multiple  markers 
can  either  be  amplified  simultaneous  and/or  pooled  from  separate  amplifications  to  minimize  the 
number  of  electrophoretic  runs.  Procedures  for  pooling  separate  amplification  reactions  have 
been  optimized.  (An  example  of  such  a  pool,  including  map  positions,  primer  sequences  and 
running  conditions  for  the  chromosomal  regions  Iq24-q25  Iq42-q43  is  shown  in  figures  2  and 
3). 


Different  thermostable  enzymes  were  tested  for  their  fidelity  for  amplifying 
microsatellites,  including  AmpliTaq,  AmpliTaq  Gold,  Platinum  Taq,  Platinum  Tsp,  and  Expand 
High  Fidelity.  Among  these  enzymes.  Platinum  Tsp  (Life  Technologies,  Gaithersburg,  MD)  was 
found  to  produce  the  most  reliable  amplification  with  the  least  stutter  and  the  least  random 
addition  of  an  adenine  at  the  3’  end  of  the  PCR  product.  For  each  of  the  markers,  different  PCR 
conditions  were  tested,  varying  temperature  and  magnesium  chloride  concentrations,  and  the 
optimum  conditions  were  defined. 

C.  Individuals  with  alleles  of  known  sizes  will  be  identified  for  use  in  subsequent 
genotyping  analyses.  DNA  from  a  non-Jewish  female  volunteer  has  been  procured.  This 
eliminates  the  moral  dilemma  of  identifying  a  potential  prostate  cancer  risk.  This  DNA  has  been 
carried  through  every  optimization,  preparative,  and  analytical  step. 

KEY  RESEARCH  ACCOMPLISHMENTS: 

Development  of  high-quality,  reproducible  methods  for  microsatellite  typing 

Development  of  high-quality,  reproducible  methods  for  whole  genome  amplification 

REPORTABLE  OUTCOMES: 

Proposal,  “Genetic  Susceptibility  to  Prostate  Cancer  in  the  Netherlands  Cohort  Study” 
(PC99-1496),  recommended  for  funding  by  USARMC 

Proposal,  “Mentorship  Program  in  Prostate  Cancer  Genetics”  K24  (CA85326-01A1), 
given  a  very  favorable  priority  score  (146). 


CONCLUSIONS 

This  works  demonstrates  the  feasibility  for  high-throughput  multiplex  microsatellite 
marker  analysis  and  the  feasibility  for  extending  small  samples  of  DNA  50-fold  for  genetic 
analysis.  It  creates  the  foundations  for  the  analyses  that  will  be  performed  in  the  remainder  of 
this  study. 
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FIGURE  1 

FAMILY  HISTORY  QUESTIONNAIRE 


YOUR  AGE 


Has  any  blood  relative  of  yours,  i.e.  parent,  sister,  brother,  cousin,  etc.  come  to 
NYU  Medicai  Center  for  genetic  screening? 


DON’T  KNOW 


if  yes,  what  is  his/her  name? 


.Relationship? 


We  would  like  to  obtain  some  information  from  you  about  the  occurrence  of 
common  diseases  in  your  famiiy.  Please  read  the  list  below.  Check  the  appropriate 
box  and  give  the  name  of  the  disease  where  applicable.  Include  relatives  that  are 
both  iiving  and  deceased. 


Maternal 


Paternal 


Self  Mother  Father  Sister/s  Brother/s  G’Mother  GTather  Aunt/s  Unc(e/s  G'Mother  G'Father  Aunt/s  Unci 
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Breast  cancer 
(>50  years  old) 


Ovarian  cancer 
(<50  years  old) 


Ovarian  cancer 
(>50  years  old) 


Colon  cancer 
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Colon  cancer 
(>50  years  old) 


Prostate  cancer 
(<50  years  old) 
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FIGURE  2 A :  MARKERS  ON  CHROMOSOME  la24-25 
FOR  USE  IN 

PROSTATE  CANCER  MAPPING  STUDY 


WESSEX 


GENEMAP  ‘99 


r  1)  D1S2705  (179.995)(0.7600) 

2) D1S484  (181.700)(0.6400) .  2)D1S484  (173.9)(0.6400) 

3) D1S2844(182.980)(0.8153) . . ---3)D1S2844  (179.2)(0.8153) 

4)  D1S2768  (183.333)(0.6132) 

5) D1S194  (183.518X0.6669) 

6) D1S426  (183.520)(0.6059) 

7)  D1S2681  (183.970)(0.7404) - - -  -  7)  D1S2681  (182. 8) (0.7404) 

8) D1S196  (185.380)(0.7499)  . 8)  D1S196  (186.4)(0.7499) 

9) D1S431  (185.668)(0.7927) 

10)  D1S2799  (186.018)(0.8800) 

11) D1S452  (187.510)(0.7506) 

12) D1S210  (188.290)(0.6454) 

13)  D1S2815  (188.310)(0.8438) 

14)  D1S2790  (188.867)(0.8011) 

15) D1S218  (189.064)(0.8363) - 15)D1S218  (196.5)(0.8363) 

16)  D1S2643  (189,648)(0.7506) 

17)  D1S2786  (189.663))(0.7252) 

18) D1S212  (190.1 10)(0.7973) .  18)D1S212  (198.6)(0.7973) 

19)  D1S215  (190.430)(0.7286) -  19)  D1S215  (199.2)(0.7286) 

20)  D1S2640  (190.600))(0.7800) 

21)  D1S2883  (190.601)(0.7545) 

22) D1S117  (190.902)(0.7940) 

23) D1S466  (192.109)(0.7709) - - 23)  D1S466  (203.0)(0.7709) 

24)  D1S2127  (193.028)(??????) 

25) D1S158  (193.891)(0.8900) 

26) D1S254  (194.187)(0.6589) 

27) D1S518  (194.793)(????) 

28) D1S222  (194,820)(0.7220) 

29)  D1S238  (195.530)(0.8674) 

30)  D1S428  (197.130)(0.5600)  -  Possible,  but  VERY  LOW  heterozygosity  (3) 

31) D1S422  (197.560)(0.7633)  .  . . 31)D1S422  (209.4)(0.7633) 

32)  D1S2625  (197.960)(0.6100) 

33)  D1S2757  (200.309)(0.8500) 

34) D1S412  (201.250)(0.7100) 

35)  D1S2816  (203.266)(0.6500) 

36) D1S413  (204.140)(0.7647)  . 33)D1S413  (216.5)(0.7647) 
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FIGURE  2B:  MARKERS  ON  CHROMOSOME  la42.2-43 
FOR  USE  IN 

PROSTATE  CANCER  MAPPING  STUDY 


WESSEX 


GENEMAP  ‘99 


r  1)D1S2827  (235.407X0.7900) 

I  2)D1S229  (236.700X0.7794) 

I  3)D1S490  (236.942)(0.7500) 

I  4)D1S2758  (239.75 1)(0.6900) 

I  5)  D1S2880  (239.942)(0.7600) 

I  6)D1S2641  (240.061)(0.6900) 

I  7)D1S2871  (241.750)(0.8403) 
I  8)D1S213  (243.020)(0.8661) 

I  9)D1S251  (244.141)(0.8276) 

1  I  10)  D1S2709  (245.616)(0.7300) 

I  I  11)D1S459  (245.670)(0.7800) 

I  I  12)D1S437  (245.994)(0.6600) 

I  1  13)D1S446  (250.840)(0.6939) 

I - 1  14)D1S235  (252.3 10)(0.6883) 

I  I  15)  D1S2850  (253.500)(0.6520) 

1  I  16)  D1S2785  (254.934)(0.7619) 

I  I  17)D1S304  (260.160)(0.6142) 

I  I  18)D1S180  (260.620)(0.9000) 

J  I  19)D1S2842(261.449)(0.7624) 

1  20)D1S2811  (261.729)(0.8925) 
L  21)  D1S2836  (262.267)(0.8000) 


3)D1S490  (241.6)(0.7500) 


8) D1S213  (246.2)(0.8661) 

9) D1S251  (249.0)(0.8276) 


12)  D1S446  (256.1)(0.6939) 

13)  D1S235  (258.7)(0.6883) 

15)  D1S2785  (269.7)(0.7619) 


18)  D1S2842  (277.3)(0.7624) 
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